forests; floodplain vegetation; riparian forest; sand forest; and subtropical bush. In total, 457 species of arachnids were collected, representing six orders, 59 families and 240 determined genera. The most diverse order was the Araneae (46 families, 431 spp.), followed by the Pseudoscorpiones (6 families, 12 spp.), Scorpiones (3 families, 8 spp.), Opiliones (2 families, 3 spp.), Solifugae (1 family, 2 spp.) and Amblypygi (a single species). The most diverse families all belonged to the Araneae: Salticidae (82 spp.), Thomisidae (56 spp.) and Araneidae (38 spp.). The spider diversity is the highest recorded from any protected area in South Africa so far, and represents approximately 22 % of the country's spider fauna. The habitat and guild associations of each species are provided.
Introduction
The Ndumo Game Reserve (NGR) is situated in the western parts of the Maputaland bioregion in northern KwaZulu-Natal, South Africa (Van Wyk & Smith 2001) . Despite its relatively small size it is one of South Africa's most attractive reserves, forming a RAMSAR site protecting several wetland and riparian ecosystems (Ramsar 2001) . At NGR, a combination of subtropical climate and rich habitat diversity provide conditions conducive for impressive species diversity. Although several vertebrate and plant taxa have been well studied (e.g. Pooley 1965; Dixon 1966; De Moor et al. 1977) , the diversity of invertebrates is poorly known (Haddad 2003) , and consequently, there is great potential for invertebrate research in this part of southern Africa.
Relative to other parts of South Africa, few surveys have been conducted on the arachnid fauna of the KwaZulu-Natal Province, and many distribution records are limited to species descriptions (Lawrence 1937a (Lawrence , 1937b (Lawrence , 1938 (Lawrence , 1942a (Lawrence , 1942b (Lawrence , 1952 . Lawrence et al. (1980) studied the arachnid fauna of Maputaland, with the emphasis on the fauna of the eastern shore of Lake Sibaya. Van der Merwe et al. (1996) investigated spiders in indigenous forests and pine plantations at the Ngome State Forest, while Dippenaar-Schoeman & Wassenaar (2002, in press ) studied the fauna of rehabilitated coastal dune forests near Richards Bay. Most recently, Honiball et al. (in prep.) examined diversity patterns of spiders in the Tembe Elephant Park and surrounding areas. Consequently, large gaps exist in the knowledge of spider diversity of Maputaland. The question raised is whether, for this group of invertebrates, Maputaland represents a centre of endemism, as is the case for other biological taxa such as plants (Matthews et al. 2001; Van Wyk & Smith 200) .
Although there are a limited number of published papers dealing specifically with spider diversity in the undisturbed conservation areas of South Africa, surveys have steadily increased during the last decade, largely due to the initiation of the South African National Survey of Arachnida (SANSA). This initiative aims, in part, to provide biodiversity information on arachnids in South Africa's conservancies, identify biodiversity hotspots, and aid conservation planning. As a consequence, several papers have now been published (Dippenaar-Schoeman 1988 , 2006 Dippenaar-Schoeman & GonzalezReyes 2006; Dippenaar-Schoeman & Leroy 2003; Dippenaar-Schoeman et al. 989, 1999 , 2005 Foord et al. 2002; Whitmore et al. 200) .
The relatively poor knowledge of the arachnids of Maputaland provided the impetus to set up a checklist for Ndumo Game Reserve. Although specimens of all of the arachnid orders (excluding Acari) were collected, the primary focus of this study was on the spiders (Araneae), which was done with the aim of providing a baseline for future ecological research. This study forms part of the SANSA projects in conservancies and the Savanna Biome.
Study area
The Ndumo Game Reserve (NGR) is situated in Maputaland, a geographical bioregion covering the northern-most parts of the KwaZulu-Natal Province, South Africa, and the southern parts of Mozambique (Fig. 1) . The game reserve borders on Mozambique to the north (Usutu [Usuthu] River), and lies close to South Africa's border with Swaziland to the west. The NGR covers an area of 10 117 ha, and falls within the BushveldSavanna ecozone of southern Africa (Grant & Thomas 1998) .
A rich habitat variety can be found at NGR (De Moor et al. 1977) , but for the purposes of this study they are grouped into eight broad habitat types, which are briefly described here. Classification of plants follows Germishuizen et al. (2006) : . Acacia tortilis (Forssk.) Hayne (umbrella thorn) savanna (AS)-situated in the south-western parts of the reserve. This -situated in the southern, higher lying parts of the reserve. This is a highly diversified savanna habitat, with extreme variations in plant composition and vegetative density (Fig. 4) . 
Methods
Sampling was conducted primarily on an ad hoc basis, and was not quantitative. Consequently, sampling intensity in each habitat varied considerably. For example, sand forest was relatively poorly sampled, while deciduous broadleaf woodland and subtropical bush were very well sampled.
The sampling methods for each arachnid guild can be summarised as follows: ground wanderers were sampled using pitfall traps, rock and log turning, and leaf litter sifting; plant wanderers were collected using beating sheets and by hand (trees), and sweep-nets and by hand (grass); web-builders were collected by hand and sweep-nets; spiders were collected on or under bark with a pooter, using a modified net, or by hand. Night collecting was done by hand with the aid of a flashlight. Spiders attracted to light traps at night were also collected. Specimens were preserved in 70 % ethanol for each site sampled. 
Guilds observed
Two main guilds can be distinguished among arachnids, namely wanderers and web-builders. The wanderers can be further divided into plant wanderers (PW) and ground wanderers (GW). Plant wanderers were separated and placed in a guild based on the vegetation type that they were most commonly found on, namely plant wanderer on foliage (PWF), plant wanderer on grass (PWG) and plant wanderer on bark (PWB).
The web-building spiders can also be subdivided into different guilds based on the structure of the webs that they build: sheet-web builders (SWB), spaceweb builders (SPWB), orb-web builders (OWB), modified orb-web builders (MOWB), funnel-web builders (FWB), retreat-web builders (RWB) and gum-foot-web builders (GWB). Specimens were identified in the laboratory and placed within a particular guild. Additional notes were made of the habitats in which each species was collected, and information on the habits of some species was gathered to provide a fuller picture of the ecology of the spiders within the reserve.
Results and Discussion

Diversity
In total, 457 species representing six orders, 59 families and 240 determined genera of arachnids were collected (Appendix 1, Table 1 ). The greatest diversity was found in the Araneae (46 families, 431 spp.), followed by the Pseudoscorpiones (6 families, 12 spp.), Scorpiones (3 families, 8 spp.), Opiliones (2 families, 3 spp.) and Solifugae (1 family, 2 spp.). The Amblypygi was only represented by a single species. Compared to the high diversity of spiders collected, the other arachnid orders (excluding Acari) are under-represented relative to the global arachnid diversity of each order (Table 2 ; Harvey 2002; Dippenaar-Schoeman & Haddad unpubl.). The under-representation of some of these orders (Solifugae and Scorpiones) could be attributed to their generally higher diversity in more arid environments, and lower diversity in subtropical environments, in southern Africa (Lawrence 1955 (Lawrence , 1963 Prendini 2005) .
The most diverse families collected were the Salticidae (82 spp.), followed by the Thomisidae (51 spp.) and Araneidae (38 spp.). Eighteen families were represented by a single species only. The total spider diversity (431 spp.) represents the highest number of species recorded from a single conservancy surveyed in South Africa thus far. Previous surveys have yielded between 75 and 268 species (Table 3) . It must be noted that the current study took place over 
Guilds
The vast majority of the arachnids collected were wanderers (75.9 %), with web-builders comprising 24.1 % of the species. Amongst spiders only, wanderers contributed a much higher proportion of the species (Fig. 14) , with two families (Salticidae and Thomisidae) contributing more than 32 % of the total spider species. Two of the diverse webbuilding families, Araneidae and Theridiidae, contributed 15.5 % of the spider species, combined.
Common taxa by stratum
Since this study was not conducted quantitatively there is no specific data available on the abundance of particular species in each habitat. However, based on observations and collecting frequency during this study the following patterns emerged for each stratum and guild: Web-builders associated with bark: As for wanderers, AX also had a high diversity and abundance of web-builders compared to other habitats. The most widespread and common species associated with bark in the eight habitats include various theridiids (Theridion spp., Euryopis sp. and Argyrodes spp.), araneids (particularly Neoscona spp.), and on occasion Nephilengys cruentata (Fabricius) (Nephilidae).
Wanderers on grass: Grasses were particularly widespread in AS and BW, where a large proportion of sampling was undertak-en. 
Conservation implications
The high species diversity of arachnids, and spiders in particular, as a single taxon group suggests that other invertebrate taxa may similarly display high levels of diversity in Ndumo Game Reserve. Approximately 18 % and 22 % of the total South African non-acarine arachnid, and spider diversity, respectively (Table 2) , is currently conserved in this reserve. Thus, further study on the invertebrates is needed to discover the extent of the richness of the Maputaland fauna. The high diversity of a single taxon should serve as strong supportive evidence of the need to create awareness of the plight of invertebrate conservation, and increase the area under conservation in this part of South Africa.
Species of notable conservation importance include the four baboon spiders (Theraphosidae) collected. Ceratogyrus bechuanicus Purcell is already considered to be a threatened species due to the pet trade (De Wet & Dippenaar-Schoeman 1991). The Brachionopus sp. is unlikely to be seriously threatened, and was encountered very frequently under logs and rocks throughout the reserve. The new species of Idiothele is of particular conservation importance. This species has unique blue setae on the metatarsi and tarsi, a trait that could make them especially susceptible to collectors for the pet trade. This species is presently only known from Ndumo, and thus any restrictions possible to limit collection of this species should be imposed.
Numerous new species were discovered in this study, emphasising the need to continue work on all invertebrate taxa so that the knowledge base of South Africa's fauna can be increased. The study also provided new information on the distribution of all species concerned, including several species recorded from South Africa for the first time, and provided material that can be used for taxonomic studies. This highlights the important contribution that the SANSA initiative makes to a better knowledge of the diversity of arachnids in South Africa. 
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